Microbial fructosyltransferases and the role of fructans.
Microbial fructosyltransferases are polymerases that are involved in microbial fructan (levan, inulin and fructo-oligosaccharide) biosynthesis. Structurally, microbial fructosyltransferase proteins share the catalytic domain of glycoside hydrolases 68 family and are grouped in seven phylogenetically related clusters. Fructosyltransferase-encoding genes are organized in operons or in clusters associated with other genes related to carbohydrate metabolism or fructosyltransferase secretion. Fructosyltransferase gene expression is mainly regulated by two-component systems or phosphorelay mechanisms that respond to sucrose availability or other environmental signals. Microbial fructans are involved in conferring resistance to environmental stress such as water deprivation, nutrient assimilation, biofilm formation, and as virulence factors in colonization. As a result of the biological and industrial importance of fructans, fructosyltransferases have been the subject of extensive research, conducted to improve their enzymatic activity or to elucidate their biological role in nature.